arises after a "latent" period of 24-72 hours following one of the varied insults that may provoke it (the most frequent being multiple trauma, septicaemia, and pancreatitis). Despite the multiplicity of initial predisposing causes, the pathological findings, by the time the patients present with lung disease, are remarkably uniform. In addition to the early histological findings of acute lung inflammation, with leakage of fluid and protein into the interstitium and airspaces, there is also evidence of type II epithelial cell and fibroblast proliferation, and even early deposition of "scar tissue" matrix proteins. This common picture suggests that a shared pathological process may operate in the early stages of most cases of adult respiratory distress syndrome regardless of the precipitating cause. Recent advances in cellular and molecular biological techniques are likely to offer new opportunities for fine dissection of the pathogenesis of adult respiratory distress syndrome in the early stages. This may lead to the identification of more accurate predictors of very high risk for the full blown clinical adult respiratory distress syndrome, and the latent period may also provide a "window of opportunity" whereby specific mechanism based treatments introduced early for patients at very high risk might be expected to attenuate the severity of lung injury or even to abort the full blown syndrome. The present state of knowledge of the early pathogenesis of the adult respiratory distress syndrome points to a complex interplay between humoral mediators released by the initiating condition and the damaging effects of injurious products released from inflammatory cells on the endothelial and epithelial cells of pulmonary microvessels.
Neutrophils and the adult respiratory distress syndrome
The neutrophil is the archetypical acute inflammatory cell. It contains various potentially histotoxic agents (table 1) , many of which have been specifically implicated in inflammatory diseases.3 The neutrophil has been implicated in animal models of acute lung injury induced by circulating endotoxin,4 hyperoxia,5 and microembolisation6; and investigation of bronchoalveolar lavage fluid from patients with the established adult respiratory distress syndrome has shown excess numbers of neutrophils7 and excessive amounts of their potentially injurious agents, such as the tion. In response to an often distant insult mediators are released that prime and trigger neutrophils and other inflammatory cells to secrete large amounts of histotoxic agents. These activated neutrophils are less deformable and express greatly increased numbers of adhesion receptors, thus increasing and prolonging contact with the endothelium and creating a restricted neutrophil-endothelial interface which provides a microenvironment favouring cell injury. Amplification of injury occurs by the accumulation of newly released bone marrow neutrophils, which also become primed, triggered, and sequestered in the lung. The subsequent endothelial and epithelial injury allows leak of protein rich exudate into the interstitium and alveolar spaces, leading to cytokine cascades and repeated epithelial injury, which may promote replication of fibroblasts and deposition of matrix.
These later stages of the adult respiratory distress syndrome are likely to have been reached by the time the patient presents with full blown lung disease, when it is difficult to conceive of an imple therapeutic approach. But (fig 2) .
MEDIATORS INFLUENCING INFLAMMATORY CELLS
Although the mediators that influence inflammatory cells are probably numerous, bacterial lipopolysaccharide, tumour necrosis factor, and interleukin-8 are likely to be particularly important. Although such mediators are possibly generated too early after the provoking insult to be a useful target, they may also play a part later in important amplification events; there are suggestions that antiendotoxin antibodies may have been protective in some (but not all) studies of sepsis.35
The molecular identification of specific intercellular adhesive processes is likely to provide special opportunities for disrupting intercellular microenvironments that favour injury. Monoclonal antibodies against molecules of the leucocyte integrins, selectins, and the immunoglobulin supergene feh,=;ly are availak (LaulieL). I nese, nowever, are also liilely LU PIT re-%M 4nil migration in support of host defence in other organs, which in patients with trauma and sepsis are particularly susceptible to secondary infection.
INJURIOUS INFLAMMATORY CELL PRODUCTS
Development of treatments directed against injurious inflammatory cell products have been hampered by our awareness of the multiplicity of neutrophil products with the potential to injure tissues, plus our uncertainty about which of the many agents are likely to be particularly important clinically. Many of the agents produced so far have been rather non-specific in their action or too toxic for clinical use. Nevertheless, neutrophil elastase is assuming prominence as a neutrophil product of great importance in several inflammatory diseases and considerable effort is likely to be made by the pharmaceutical industry in identifying safe and specific inhibitors of this enzyme.
CELLULAR DEFENCES
Endothelial cells appear to tolerate a certain degree of proteinase or oxidative load without irreversible damage, There are many strands in the web of the inflammatory response, and removal of a single strand is unlikely to inhibit progression of the disease process. Inhibition of two or three key events early in the inflammatory process would be more likely to attenuate the disease. Although the above strategies represent exciting future therapeutic options, overzealousness should be tempered by our knowledge that the destructive elements of the inflammatory response may also, paradoxically, be important in host defence. Major progress is likely to be made by fine dissection of injurious mechanisms to distinguish these from beneficial processes, and by more clearly defining the temporal stages of inflammatory disease in the hope of identifying a stage or stages when a particular cell or process is more critical to the disease process than it is to host defence.
